We analyse benefit-entitlement effects and the likely impact of the recent reform of the unemployment compensation system on the duration of unemployment in Germany on the basis of a flexible discrete-time hazard rate model estimated on pre-reform data from the German Socioeconomic Panel (SOEP). We find (i) relatively strong benefit-entitlement effects for the unemployed who are eligible to means-tested unemployment assistance after the exhaustion of unemployment benefit, but not for those without such entitlement; (ii) nonmonotonic benefit-entitlement effects on hazard rates with pronounced spikes around the month of benefit-exhaustion, and (iii) relatively small marginal effects of the amount of unemployment compensation on the duration of unemployment. Our simulation results show that the recent labour market reform is unlikely to have a major impact on the average duration of unemployment in the population as a whole, but will significantly reduce the level of long-term unemployment among older workers.
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Introduction
Benefit-entitlement effects of unemployment insurance on the duration of unemployment have been the subject of much theoretical and empirical analysis in labour and public economics (for surveys see, e.g., Atkinson and Micklewright 1991 , Krueger and Meyer 2002 : 2334 -2354 . Both microeconomic models of individual labour supply and the theory of optimal job search imply that a more generous unemployment compensation system will increase the duration of unemployment (see, e.g., Moffitt and Nicholson 1982 , Mortensen 1977 , 1986 . The economic rationale for this prediction is simple:
Unemployment benefits act as a search subsidy, thus reducing the cost of leisure or increasing the reservation wage thereby inducing the unemployed to search longer for a job. More specifically, as
shown by Mortensen (1977) , the simple job-search model implies that the hazard rate from unemployment is continuously increasing as the remaining duration of benefit-entitlement decreases until the benefit-exhaustion point is reached, and remains constant thereafter.
Although these models are somewhat restrictive regarding their focus on the supply side of the labor market, they have widely been used as a theoretical basis for the empirical analysis of benefitentitlement effects on the duration of unemployment behavior (see, e.g., Meyer 1990, Katz and Meyer 1990 ). For Germany, benefit-entitlement effects also have been analysed in several previous empirical studies (e.g., Hunt 1995 , Hujer and Schneider 1996 , Steiner 1997 , Wolff 2003 , Fitzenberger and Wilke 2004 . These studies used the successive extension of unemployment benefit entitlement periods that took place in the 1980s to estimate the effect of these changes on the duration of unemployment.
Estimating simple hazard rate models, these studies established some evidence that the extension of benefit-entitlement periods increased the duration of unemployment, especially among the older unemployed for whom the extension of maximum entitlement was most pronounced (see section 2).
Some of these studies also found that, compared to these entitlement effects, the effects of marginal changes in the income replacement ratio, i.e. the share of (previous) net earnings replaced by the amount of unemployment compensation, on the duration of unemployment are quite small.
All the studies mentioned above refer to the period before the recent major reform of the German unemployment compensation system, which partly was a reaction to the perceived disincentive problems related to two features of the previous fairly generous system: First, the rather long maximum unemployment benefit entitlement periods especially for older workers and, secondly, the generally unlimited eligibility for means-tested unemployment assistance after the expiration of the entitlement to Unemployment Benefit. Both of these regulations were changed by the recent reform, and the new rules became effective in 2005 and 2006, respectively. In particular, maximum entitlement periods for 2 unemployment benefits were cut, especially for the older unemployed, and Unemployment Assistance was changed into Unemployment Benefit II. This implied a tighter means test and, depending on previous earnings, may result in a reduced level of benefits.
Since this reform has only recently become effective, its likely effects on the duration of unemployment in Germany can only be assessed based on an ex-ante evaluation. Christensen (2005) examines potential effects of the reform on the duration of unemployment by simulating reservation wages on the basis of a non-stationary job search model for a couple of stylised households differently affected by the reform under various simplifying assumptions. Calibrating the model to an empirically estimated reservation wage elasticity of the hazard rate to employment of 2 % assumed the same for all groups, his simulations indicate that the reform will reduce unemployment by 200,000 to 250,000
persons. One limitation of this approach is that it does not adequately account for the fact that the effects of the analysed reform vary substantially across individuals, even for claimants with the same age and the same previous earnings. Another limitation is the rather restrictive model specification regarding benefit-entitlement effects on the hazard rate from unemployment.
The aim of our paper is to empirically assess the importance of benefit-entitlement effects and the likely impact of the mentioned recent reform on the duration of unemployment. For this purpose, we specify a flexible hazard rate model and estimate it on pre-reform data. In the next section, we provide some information on the German unemployment compensation system and the recent reform mentioned above. The empirical model is described in section 3, estimation results are presented and discussed in section 4. These are then used in section 5 to simulate the effects of the recent reform on the completed duration of unemployment, and on long-term unemployment in particular. Our main results are summarised in section 6, which also concludes.
The German Unemployment Compensation System -Structure and Recent Reforms
Until the recent reforms of the German unemployment compensation system there were two types of unemployment benefits. Unemployment Benefit (UB, "Arbeitslosengeld"), which is funded by contributions of employers and jobholders, and Unemployment Assistance (UA, "Arbeitslosenhilfe"), which is funded from government revenues. While the former was granted for a certain number of months depending on the age and the length of an individual's previous contribution period, the latter was generally granted as long as the means test was passed.
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To be eligible for UB, a number of conditions have to be fulfilled: One has to be registered as unemployed at the local labour office, be not older than 65 years and available for work on short notice and prepared to accept "suitable" job offers. Unemployed people aged 58 years or older who formally agreed to retire at the age of 60 years could receive the UB without being registered as searching for work. Employees who quit their job or did not accept suitable job offers could be sanctioned up to a length of 12 weeks. Until the recent reform, the maximum UB entitlement period depended on the number of months worked in the last seven years and the age of the claimant. Unemployed people younger than 42 years were only entitled to a maximum duration of 12 months, people younger than 44 to a length of 18 months, and so on (see Table 1 ). The longest possible duration was 32 months for people older than 54 years, who had worked at least 64 months in the last seven years. In April 1997
the Employment Promotion Act increased the age limits by three years and reduced the maximum entitlement length for the most people older than 42. Those who became unemployed after April 1997 but had worked at least 12 months out of the last three years prior to the spell before April 1997 were entitled to UB according to the old regulation 6  -12  6  -12  6  -12  8  -16  8  -16  8  -16  10  -20  10  -20  10  -20  12  -24  12  -24  12  -24  14  42  28  14  45  28  16  42  32  16  45  32  15  55  30  18  42  36  18  45  36  18  55  36  20  44  40  20  47  40  22  44  44  22  47  44  24  49  48  24  52  48  26  49  52  26  52  52  28  54  56  28  57  56  30  54  60  30  57  60  32  54  64  32  57  64 Source: Adapted from Wolff (2003) , own extensions 4
The recent reform which became effective in February 2006 tightened the criteria to eligibility for ALG. Now, to become eligible for UB one has to have worked for at least 12 months in the last two years (instead of three years). The maximum entitlement period depends on the number of months worked in the last three years (instead of seven). Also the age limit was increased again; from now on only individuals older than 55 years are possibly entitled to UB for more than 12 months. But even for this group the maximum length of entitlement decreased and is now 18 months.
For unemployed people who already received UB in the last seven years (the last three years since February 2006) the period between the last and the new unemployment spell determines the entitlement length. The number of months worked in this shorter period divided by two yields the potential duration of UB receipt. Potential remaining months of UB entitlement from the last spell are added. Again the sum is limited by the maximum duration which is determined by the age of the individual (see Table 1 ). The amount of UB depends on the earnings in the former job. Individuals with children receive 67% of their former net income, individuals without children get 60%. The incomereplacement rate did not change since 1995.
Until January 2005, people who were not eligible for UB could receive UA if they passed a means test that also included the income of other household members. It could either be received from the beginning of the unemployment spell (if people were not entitled to UB because of their workhistory) or after the claimant had exhausted his UB benefits. In principle, it was not time-limited but initially only granted for a year and then prolonged every year if another means test was passed and the claimant was younger than 65 years. The replacement ratio was 57% (53% without children) of the former net earnings.
In January 2005, UA was integrated with Social Assistance to become Unemployment Benefit II which remains to be means-tested and principally granted indefinitely. However, the amount does not depend on the former net income of the unemployed individual anymore, but on the legally defined social minimum of the household which depends on the number and age of the household members and includes costs for renting and heating costs up to certain amounts. 5 3 Empirical Model
Hazard Rate Specification
We model the transition from unemployment to, respectively, employment and out-of-the-labour-force using a discrete-time hazard rate approach. 1 We use a discrete-time hazard rate model because the duration of unemployment and benefit receipt are coded on a monthly basis in our data (see section 3.2). The specification of the hazard rate model follows Steiner (2001) , although the focus here is on the effects of regulations concerning unemployment compensation on the hazard rate from unemployment.
Let T ik denote the length of the k th unemployment spell of individual i and be assumed to be a discrete non-negative random variable. It takes on the value t if the unemployment spell ends in interval [I t-1 ,I t ) by one of the two exit states. The hazard rate,
λ , is the conditional probability of transition from unemployment to the exit state j in interval t, given the individual has been unemployed until the beginning of this interval.
(1)
where j = 1 is transition to employment, j = 2 transition to out-of-the-labour-force, and x i (t) denote the vector of covariates of individual i in interval t. In addition to a set of control variables, such as individual characteristics, indicators of an individual's previous labour market history, and the regional unemployment rate, x i (t) also includes unemployment benefit variables, as described in the next section.
Following Heckman and Singer (1984) , the time-invariant unobserved individual effect, m i ε , is assumed to come from an arbitrary discrete probability distribution with a small number of mass points, m=1, 2, ... M:
These mass points and their probabilities, P(ε i m ), which can be interpreted as the respective proportion of the unemployed in the sample belonging to a particular heterogeneity group, are simultaneously 6 estimated with the parameters of the model. The time-invariant individual effect m i ε is assumed to be uncorrelated with the set of explanatory variables in the model, ( )
Assuming that, conditional on the vector of covariates and the individual effect, ε i m , the two exit states are independent and can thus be modeled as competing risks 2 , the overall hazard rate from unemployment is the sum of the two state-specific hazard rates:
Hence, the conditional probability of remaining unemployed in interval t, given the spell has already lasted until t-1 is
The survivor function is the unconditional probability of still being unemployed after the end of interval t. It is the product of the probabilities of remaining unemployed in all previous periods until t:
Finally, the unconditional probability that individual i leaves unemployment in interval t into state j can be expressed in terms of the hazard rate as:
The specification of the hazard rate is a multinomial logit with the three alternatives unemployment, employment and out-of-the-labour-force.
( )
Full-time work, part-time work, temporary work, and vocational training are grouped to the state "employment", while all other states except for unemployment are grouped to "Out-of-the-labour-force". The latter are for example retirement, education or working at home.
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where α j (t) denotes the baseline hazard which is common to all individuals and depends only on elapsed spell duration. In the empirical model we specify the baseline hazard by a set of dummy variables, with the first month as the base category. In order to avoid duration categories containing only a few exits from unemployment, we aggregate months referring to longer durations. Estimated coefficients of these baseline dummies represent the average effect of a single month within a duration category. Due to the inclusion of the error component ε i m , the multinomial logit specification does not imply the IIA assumption, i.e., the effect of some component in
x t on the relative odds-ratio between two alternatives, e.g.. unemployment and employment, does depend on the presence of other alternatives, the out-of-the-labour-force state in this case.
Given the multinomial logit specification, the survivor function is 
where n is the number of individuals in the sample, and K i the number of spells of individual i. This function is maximized with respect to the coefficients on the baseline hazard, α j , the coefficients on the explanatory variables, β j , and the mass-points together with the corresponding probabilities, ( )
taking into account the restrictions on the individual effects given in equation (2) 
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We distinguish between two transitions from unemployment: employment and out-of-the-labourforce. Spells of unemployed aged 58 years and older are excluded because of special regulations for this group (see section 2). Spells are also dropped from the sample if information on one or more covariates required for the subsequent analysis is missing, or if there is no full information on the work history for at least three years prior to the spell to compute eligibility for unemployment insurance benefits. Information on the number of excluded spells and exit states of the spells that enter the analysis is given in Table 2 . There is a total of 10,193 spells between 1995 and 2003.
The variables representing the unemployment insurance system are the remaining months of entitlement to UB and the income-replacement ratio. Both of them are time-varying covariates, that is, they may take on different values for the same spell at different points of time. They are not directly available in the SOEP and have to be computed, as described below.
Computation of Remaining Benefit-Entitlement Period
To identify possible spikes in the hazard around the time of benefit exhaustion, we construct a set of dummy variables measuring the remaining months of UB entitlement by deducting the elapsed spell duration from an individual's maximum (potential) entitlement period. There are two possible ways to determine an individual's potential benefit-entitlement period from the information provided in the SOEP: First, for persons whose unemployment duration exceeds the period of actual UB receipt it can be assumed that their UB entitlement ended during the spell, and the observed period of UB receipt equals their potential entitlement period. This reasoning cannot be applied to persons who still received UB in the month when their unemployment spell ended. Hence, to make sure that an individual's UB entitlement really expired before unemployment ended, spell duration has to exceed the period of benefit receipt by at least one month. To account for the possibility of a waiting period at the beginning of the unemployment spell in case the previous job was voluntarily terminated or benefit sanctions for other reasons, the duration of unemployment should exceed the period of benefit receipt by at least two months.
Since the unemployment duration exceeds the duration of benefit receipt by two months for only about half of all spells in our data, and in order to be able to perform the ex-ante simulations of the recent policy reform described below, we compute the potential benefit-entitlement duration using the information on the work history seven years prior to the spell and the age of the unemployed according to Table 1 in section 2. Thereby, we also take into account the regulatory change in April 1997
including the transition period. For about 37% of all spells the entitlement durations were computed according to the regulations before the change. Most of these spells began after April 1997 but, due to the transition period, were subject to the pre-reform regulations. Table 3 summarizes the information available in the SOEP used to construct the entitlement variable.
For 483 spells information on labour market status for the last three years previous was insufficient to construct the entitlement variable; these spells had therefore to be dropped from the subsequent analysis. In order not to lose too many observations, another 284 spells without sufficient information but observable duration of UB receipt were assigned to the observed duration. If the duration of UB receipt coded in the SOEP exceeded an individual's computed potential duration, the observed value was used. On the other hand, the expected amount of UB entitlement was set to zero if no UB receipt for the person was coded in the data and the length of the unemployment spell exceeded two months.
Possible reasons for this discrepancy are measurement error, suspension of UB up to 3 months because of voluntary termination of the previous job or imposition of a sanction because of the rejection of a suitable job offer.
Computation of the Income-Replacement Ratio
The income-replacement ratio (IRR) is defined as the amount of UB received divided by an individual's potential net earnings if she took up a job. This counterfactual is computed in three steps. − First, we estimate for each unemployed expected hourly wages on the pooled sample of the SOEP for the years 1995 to 2004 accounting for potential selectivity bias using the two-step Heckman (1979) procedure. The wage equations and the selection equations are estimated separately for men 11 and women in East and West Germany; regression results are reported in Table A1 in the appendix.
Instruments in the participation equation are education, experience, reduction in earning capacity, nationality, marital status, children, region, and other household income. As in the wage equations, experience is divided into years of full-time and part-time employment for women. − From these selectivity-corrected wage equations we derive expected gross hourly wages, conditional of being non-employed. Since the variance of estimated wages is much lower than the variance of observed wages we adjust the former by adding a stochastic term to expected wages of the unemployed, where this error term is drawn form the residuals obtained from the estimated selectivity-corrected wage equation. Potential gross earnings are computed by multiplying the estimated conditional gross hourly wage by four times the number of weekly working hours. It is assumed that individuals who worked full-time before are willing to work full-time in the new job, while individuals who used to work part-time, also want to work part-time in their future job.
Further assuming that individuals do not change industry, we have calculated the average working hours of full-time and part-time employed people in each industry by gender and regions and assigned each individual the number of expected working hours to calculate gross earnings per calendar year. − Finally, net earnings are computed by applying a simple tax function to gross earnings derived in the previous step, where the log of the gross-net earnings differential is regressed on a polynomial in the gross wage, some characteristics known to affect the tax rate due to special legislation in the tax code, and year dummies (see Table A2 in the Appendix).
Dividing the amount of UB or UA per month by monthly net earnings yields IRR exceeding one for some individuals, which implies that they receive higher benefits than they would be able to earn if they took up a job. One reason for this might be that our procedure to compute expected wages does still not well predict very high wages. That is, an unemployed who would receive a very high wage if he took up a job could be assigned a predicted wage that is only one third of the real potential wage.
Even if one takes into account the social insurance contribution ceiling that results in benefits lower than 60-67% of the former net wage (in case of UB), the replacement rate could be rather high. To avoid bias due to measurement errors of the numerator (the benefits), we excluded 187 spells with replacement rates of more than 1.5.
Since the SOEP only contains information on the average amount of UB or UA received during a year, we have to allocate this amount to particular months within that year. Following Wolff (2003) , we assume that if a person received UB for n months, she received it during the first n months of the unemployment spell. If she also received UA in the same year, it is assumed that it is received after UB entitlement is exhausted. For people who are not entitled to UB but receive UA we assume that entitlement to the latter starts at the beginning of the spell. For a number of people, the length of unemployment exceeds the length of UB receipt by one month in a given calendar year -e.g. a person is unemployed from June until December in the year 1999, but the duration of benefit receipt in 1999 is only six months. In this case it is sometimes difficult to distinguish whether they were not eligible for UB anymore in the last month and left unemployment then or if they did not receive benefits in the first month due to sanctions or some type of rounding error 4 but were still entitled when they left unemployment. This is important because we want to identify the effect the last months of UB entitlement has on an individual's probability to leave unemployment. For people who are still unemployed and receive UB in the following year we assumed that they did not receive UB in the first month of their spell but in the last month of the last year. If UB is not received in the following year, we assume that entitlement ended in the last month. For people who are not unemployed in the following year, it is assumed that they did receive UB benefits in the first month of their spell and ran out of entitlement in the last month.
To analyse if there is a different impact of the receipt of UB rather than of UA on the behaviour of the unemployed, we use two different replacement rates. The first one, "replacement UB", takes on the value of the replacement rate if the person receives UB, and zero otherwise. The second one, "replacement UA" takes on the value of the replacement rate if the individual receives UA, and zero otherwise. To account for non-linear effects of the replacement rate on the hazard rate, the squares of both interaction terms will also be included in the regression. Table 4 summarizes relevant information on the variables used to describe the structure of unemployment compensation in the subsequent empirical analysis. In the observation period, men in East Germany have been more likely to be eligible for both UB and UA, and they have longer maximum entitlement durations. Roughly 30% of all unemployed are not eligible for UB, whereas about 43% have a maximum entitlement duration of 7-12 months. The latter results from the majority of unemployed being entitled to UB for a maximum of 12 months. As could be expected, men in West
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Germany have the highest potential net income and amount of both UB and UA. While their amount of 13 UB exceeds that of men in East Germany by about 15%, the potential net income is even 22% higher.
This leads to a lower income replacement rate for men in the West compared to those in East Germany.
Women have much lower amounts of UB and UA due to lower average hourly wages and the prevalence of part-time work. The higher amount of UB for East-German women compared to those in West Germany is related to higher average hours in the former job (37.9 hours compared to 34.5).
Nevertheless, women in West Germany have higher potential net wages, again resulting in lower replacement rates. 
Control variables
In addition to unemployment variables, we include a number of variables that control for differences in individual characteristics and other observed factors affecting individual unemployment behavior through their effects on reservation wages, job offer arrival rates and wage offer distributions. These include personal characteristics, indicators of household composition, human capital variables and 14 indicators for the state of the aggregate labor market. Human capital variables include education and position in the last job, and previous unemployment experience. Some of these variables, e.g. the regional unemployment rate, depend on both process and calendar time. We also include a "December dummy" to account for "heaping effects", i.e. the disproportionate number of spells ending in December due to rounding errors of interviewees' responses in the calendar data (see Hunt 1995, Kraus and Steiner 1997) . Means of control variables are contained in Table A1 in the appendix.
Estimation Results
The estimations are carried out separately for men and women in East and West Germany because there are still marked differences by gender and the structure of labour markets between the two regions. Detailed estimation results are reported in Table A4 for men and Table A5 for women in the Appendix. Since the focus of the analysis is on the effects of the unemployment compensation system on these hazard rates, we will not discuss estimation results for the control variables here. Although we include a fairly large number of control variables in the hazard rate models, unobserved heterogeneity remains quantitatively important. Statistical tests based on the Akaike Information Criterion (AIC) 5 indicate that two heterogeneity groups, i.e. mass points, are sufficient to account for remaining unobserved heterogeneity for men and women in West Germany, whereas three mass points are required for both men and women in East Germany. These mass points and their probabilities are reported at the bottom of Tables A4 and A5, respectively. Except for the coefficients of the baseline dummies, controlling for unobserved heterogeneity had very little effect on the parameter estimates, however.
Estimation results for the unemployment compensation variables defined in the previous section are summarised in Table 5 . Estimated coefficients on the remaining benefit-entitlement dummies are to be interpreted relative to the base category, which is remaining entitlement of more than 19 months.
Differences in the coefficients of two remaining entitlement categories show the effect of the transition from one category to the other one on the hazard rate to the respective exit state. As described in section 3, entitlement durations do not only differ by age and previous labour market experience, but also by entry cohort due to the regulatory changes of April 1997 and the special regulations for multiple UB receipt within the base periods.
5
Defined as AIC = lnlik -k, where k is the number of parameters and lnlik is the log likelihood of the model at its maximum. The decision rule is to take the model with the highest AIC.
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A "real" entitlement effect would imply that coefficients on the entitlement dummies are monotonically increasing as remaining entitlement duration decreases. As shown in Table 5 , there seems to be no strictly monotonic relation between the hazard rate from unemployment neither to employment nor out-of-the-labour force. For example, the coefficient of the 3-4 months remaining entitlement dummy is higher than the one indicating a remaining period of two months in some cases.
However, the hazard rate from unemployment to employment increases significantly for most groups close to the month of benefit-exhaustion. For example, for men in West Germany the coefficient on the remaining entitlement dummy increases from about 0.19 to 0.47 when the unemployed moves form one remaining month of UB entitlement to the month when UB is exhausted (0 months). Similar effects of benefit exhaustion on the hazard rate to employment are also obtained for East-German men and for women in both regions. There is also a strong effect of UB exhaustion on the hazard rate to out-of-thelabour force for women, especially in East Germany. This indicates that some of the unemployed wait until exhaustion of UB eligibility before they take up a new job or drop out of the labour force.
After benefit exhaustion (remaining entitlement < 0 months), the hazard rate from unemployment to employment, and to a lesser degree also to out-of-the-labour-force, seems to increase further.
However, to compare these two months one also has to consider the effects induced by changes in the income replacement ratio (IRR) as well. Since the unemployed could be entitled to Unemployment
Assistance after exhaustion of the UB, the IRR need not drop to zero but could take on a positive -if lower -value. It is therefore important also to account for this effect when simulating the total effect of changes in unemployment compensation on the hazard rate from unemployment.
Estimated coefficients of the IRR interaction variables described in the previous section are summarised in the lower part of Table 5 . The interaction terms between the IRR and the dummy variables for, respectively, entitlement to UB and UA on the hazard rate to both employment and outof-the-labour-force are negative for all groups, as expected, and statistically significant in most cases.
The positive sign of the coefficients on the squared interaction terms may seem unexpected at first sight, because it indicates that the negative effect of the amount of UB received on the hazard rate from unemployment is diminishing in its level. However, the relative size of estimated coefficients on the respective interaction term and its square implies that the overall effect remains negative as long as the IRR is smaller than about 0.75, which is the case for almost 90% of all observations. The estimates have the plausible implication that an increase in UB at low levels of the IRR has a stronger negative effect on the hazard rate than at high levels, at least up to an IRR of about 75%. For UA estimated coefficients imply marginal effects that are much higher (in absolute values) and decrease faster than for UB receipt, with the sign of the total effect turning positive for only about 5% of all observations. Notes: Explanatory variables are evaluated at base categories for dummy variables and at sample means for metric variables; hazard rates are 'averaged' across heterogeneity groups, see text.
Source: Estimation results as reported in Table A4 in the Appendix. Notes: Explanatory variables are evaluated at base categories for dummy variables and at sample means for metric variables; hazard rates are 'averaged' across heterogeneity groups, see text.
To compute the effects of unemployment compensation on hazard rates in a given month of the unemployment spell, the effect of the remaining UB-entitlement period in the respective month as well as the impact of changes in the IRR on the hazard rate have to be considered. Furthermore, because of the non-linearity of the hazard rate, the impact of the benefit-entitlement variables and the IRR will also depend on its level, changes in the baseline hazard rate also have to be considered. To account for all these effects, we simulate the evolution of the hazard rates from unemployment for different groups, and conditional on alternative assumptions concerning UB entitlement at the beginning of an individual's unemployment spell. The control variables are assumed constant and take on the following values: Variables with metric measurement (except for the IRR) are set to the respective sample means; dummy variables are set to represent a person who is between 44 and 52 years, married, without children, German, not disabled, with vocational training and A-levels, who lives in North-Rhine Westphalia (Saxony for East Germans) and was not unemployed before. The other dummy variables also take on mean values, except for the baseline hazard and the remaining entitlement variables. The baseline dummies and the remaining entitlement duration change with elapsed spell duration. The replacement rates are set to the respective means for each group -as reported in Table 4 -in case of eligibility, and zero otherwise. The hazard rates are the expected values for unemployed people of the reference group, i.e. we take the expectation over the estimated heterogeneity groups. Empirically, this expectation is calculated as the weighted sum of the hazard rates over the two (three) mass points (heterogeneity groups), with their estimated probabilities as weights.
As Figures 1 and 2 show, simulated hazard rates to employment are fairly constant or slightly decreasing until UB entitlement is exhausted, and increase immediately before that month. To this point, the pattern of hazard rates more or less corresponds to the estimated entitlement coefficients summarised in Table 5 above. After UB-entitlement exhaustion, simulated hazard rates depend very much on whether or not the unemployed are entitled to UA. In case they do, the hazard rate stays more or less constant or slightly declines with increasing unemployment duration; if they are not entitled to draw UA, the hazard rate jumps to a much higher level in the month following and subsequently stays there or declines only slightly. For example, the average hazard rate from unemployment to employment in the group of West German men with an assumed initial UB-entitlement period of 12 months has reached about 8 percent after 12 month, virtually the same level as at the beginning of the spell. If UA is not available for a typical person in this group, his hazard rate more than doubles in the month following the exhaustion of UB-entitlement to almost 18%, and subsequently remains at this high level. In contrast, in case UA is not available to this person there is no upward-jump in the hazard rate in the month following UB-entitlement exhaustion, and the hazard rate declines slightly in the 20 subsequent months (Figure 1a) . A similar pattern can also be observed for East-German men ( Figure   1b ) as well as women in both regions (Figures 2a and 2b) , although the hazard rates differ somewhat in levels between these groups. Furthermore, a similar pattern regarding the spike in the hazard rate in the month following UB-benefit exhaustion also obtains in case the initial UB-entitlement period is set to, e.g., 18 months, as illustrated in Figures 1c and 1d for men and Figures 2c and 2d for women, or for other assumed maximum initial benefit-entitlement periods defined in section 2 as well.
Simulated hazard rates to out-of-the-labour-force, too, exhibit an upward-jump in the month following UB-entitlement exhaustion in case there is no subsequent eligibility to UA (see lower part of Figures 1 and 2) . Again, this effect can be observed for the various initial UB-entitlement periods defined above, and for all groups considered here. Since the male out-of-the-labour-force hazard rate is rather low, for men this effect is of limited quantitative importance. Especially for women in West Germany, however, this effect is rather large and suggests that only after UB-entitlement has been exhausted is unemployment terminated by way of labour force withdrawal. This effect is much less pronounced for women in East Germany, which is compatible with the higher labour force participation rate of East German women compared to the West.
Policy Simulations
On the basis of the estimation results described in the previous section, we now simulate the effects of the two main regulatory changes considered in section 2, i.e. the reduction of the potential entitlement period to UB (including tightened eligibility criteria) which came into effect in February 2006, and the replacement of UA by UB II enacted in January 2005. The calculation of the potential entitlement periods after the reforms assumes that the changes have already been fully phased in, i.e. the existing transition periods are not modelled. That is, the analysis examines the long-term effects of the reform.
In Table 6 , we compare the distribution of UB-entitlement periods in the sample before and after the reforms. There is no change for about 80% of all unemployed people in the West and for 70% in the East. Those affected are especially older unemployed men with relatively long previous insured employment histories whose maximum entitlement duration is cut. Whereas between 14%
(women/West) and 22% (men/East) of all unemployed were entitled to at least 13 months of UB before 2006, this share now ranges between 2,4% and about 4%. Although this change is mainly related to the marked reduction of maximum UB-entitlement periods for the older unemployed, part of the younger unemployed are also affected. Roughly 5% of all unemployed people who would have been eligible for UB before the reform are not entitled anymore under the new regulations.
Since UB II is means tested and depends on household income rather than previous individual net income, the effects of the reform differ for claimants in the same age group, with the same work To account for the substantial heterogeneity across households in terms of benefit-entitlement and, at the same time, keep the empirical analysis comprehensible, in the following we distinguish between type of household (single, no children; couples with and without children), four age groups (40, 45, 52, and 57 years) and three income groups (low, average and high income). For simplicity, we use the 22 average IRR for to calculate the amount of UB for all income groups. The simulated replacement rates Simulated survival rates before and after the reforms for the various household and income types are reported in Table A6 for men and in Table A7 for women in the Appendix. The simulations are based on estimation results for the hazard rate models summarized in Tables A4 and A5 and assume that the reform does not affect employment behaviour of potential claimants prior to the unemployment spell. Furthermore, we have to assume that job offer arrival rates and offered wages are not affected by the reform. The dynamic effects of the reform are assessed by comparing survival rates after 6, 12, 18, and 24 months of the unemployment spell before and after the reforms for some reference groups.
These survival rates are calculated using equation (8) in section 3.1 and estimated coefficients from our preferred specifications of the hazard rate model. The survival rate after 6 months, for example, can be interpreted as the share of individuals who became unemployed in a given month and are still unemployed six months later. Except for age, benefit entitlement and household structure, the definition of the reference groups is the same as the one used in Figures 1 and 2 .
As shown in Tables A6 and A7 , there is substantial heterogeneity in simulated responses to the reform across the various groups. Block A of each table shows changes in survival rates for three age groups of unemployed people living in couple households with no children and an average level of gross earnings in the previous job. These age groups are differently affected by the reduction of the maximum UB-entitlement period after the reform, but are not affected by the reform of UA because they are not eligible to means-tested benefits under either regulation. This also means that a reduction in UB-entitlement effectively reduces household income.
For most of the groups shown in the tables, simulated survival rates decline substantially after the reform. For example, the 12-months' survival rate of West German unemployed men aged 52 declines by 12 percentage points, from 54% to 42%. For this group, the 18-months' survival rate declines from 37% to 14%, and the survival after 24 months is just 5% after the reform, compared to almost 30% before it. For East German men and women in both regions of the same age group, simulated reduction in survival rates due to the reform would also be substantial, although somewhat smaller in absolute magnitude. Smaller reductions in survival rate are also to be expected for the older (57 years) and especially the younger (45 years) age groups for men and women in both regions, as shown in Tables   A6 and A7.   Block B of Tables A6 and A7 shows changes in survival rates for a single unemployed person with alternative levels of previous gross earnings (low/high) by age group. In addition to the three age groups considered above, unemployed singles aged 40 years for whom there was no change in the UBentitlement period are included in the comparison. For this latter group with low earnings in the previous job the reform did not affect net household incomes because the amount of UB II almost equals the former UA, as described above. Thus, the reform has no effect on survival rates for this group. Unemployed people of this age but with high previous earnings get less UB II after the reform, but this only becomes effective after exhaustion of regular UB after 12 months. This has very little effect on survival rates after 12 months. For the older age groups, for whom the maximum UBentitlement period is cut depending on age, reductions of survival rates induced by the reform are somewhat larger but still rather modest. The largest effect occurs for East German men in the oldest age group, for whom the cut of the maximum UB-entitlement period from 32 to 18 months induces, irrespective of the level of previous earnings, a fall in this group's 18-months survival rate by 18 percentage points, from 56% to 37%. A similar pattern can also be observed for unemployed people living in couple households with a child, as shown in (block C). Still, these effects are limited relative to the impact the eligibility to UB II subsequent to the exhaustion of UB has on the survival rate in unemployment (see Figures 1 and 2 ). Tables A4 and A5 and assumptions about benefit entitlement, see text. Table 7 summarises simulation results more comprehensively in terms of average survival rates and median unemployment durations before and after the reform for those unemployed actually affected by the reform as derived from the information in the data and summarised in Table 6 . The upper part of the table reports results for the whole sample, the lower part for unemployed people older than 45 years.
Whereas the reform seems to have only minor effects on survival rates in unemployment, and also on its median duration, in the whole sample, the impact on the unemployed older than 45 years is substantial. For example, for West-German men older than 45 years the survival rate after 18 (24) months would fall from 55% to 46% (49% to 40%), and the median completed duration of unemployment form about 23 to 14 months. The share of long-term unemployed people (> 24 months)
among East German men in this age group would fall from 24% to 18%, and the median duration of unemployment from 8 to 7 months. The reform also has a relatively strong impact on older West
German women, for whom the simulated median unemployment duration falls from 20 to 14 months, whereas for East German women of the same age this reduction amounts to less than 3 months.
Thus, the relatively small effects of the reform on long-term unemployment we obtain for the whole sample are almost completely driven by the impact the reform has on older unemployed men and women in West Germany, whereas the relatively small overall impact on the East-German unemployed is more evenly distributed across all age groups. The stronger impact the reform seems to have on younger people in East Germany can be explained by the fact that the share of unemployed people living in the East whose amount of UA was cut partly or completely is markedly higher than in the West, as shown in Table 6 6
Summary and Conclusion
Our empirical analysis of the impact of the German unemployment compensation system and its recent reform on the duration of unemployment has yielded a number of noteworthy results. First, eligibility to unemployment benefit reduces both the transition rate to employment and, especially for women, to the out-of-the-labour-force state. Second, benefit-entitlement effects on hazard rates are not monotonically increasing as time to exhaustion of UB gets shorter but rather concentrated around the month of benefit-exhaustion. These effects differ significantly between the unemployed who are not entitled to means-tested Unemployment Assistance subsequent to the exhaustion of UB-entitlement and those who are not. For the former group, there is a huge spike in the hazard rate to both employment and to the out-of-the-labour-force state in the month following benefit-exhaustion, with both hazard rates thereafter remaining at much higher levels. In contrast, for the latter group the hazard rates more or less remain at the previous level or decline slightly after benefit exhaustion. These patterns indicate that eligible unemployed wait until benefit-exhaustion before they take up a new job or drop out of the labour force. Third, the marginal effects of the amount of both UB and UA are negative and highly non-linear but of modest size. These results are qualitatively similar for men and women in East and West Germany, although the magnitude of estimated effects differs between groups.
Our ex-ante evaluation of the recent reform of the unemployment compensation, which reduced maximum UB-entitlement periods, especially for the older unemployed, and introduced Unemployment Benefit II as a substitute for the previously existing Unemployment Assistance, has shown that the reform has only small effects on the duration of unemployment for the population as a whole.
However, our simulation results also indicate that the share of the long-term unemployed among older people is substantially reduced, as is the median unemployment duration for this age group. These effects are stronger in West Germany than in the East where the relatively small overall impact on the East-German unemployed is more evenly distributed across all age groups. In West Germany, the reduction in long-term unemployment of older men and women is mainly induced by the shortened UB-entitlement periods, whereas the introduction of UB II seems to have relatively little impact.
However, we might underestimate this latter effect because the available data do not allow us to model the somewhat stricter means test applied to UB II.
Overall, our simulation results indicate that the recent labour market reform which aroused much heated debates and even some political unrest, especially regarding the repeal of UA and the introduction of UB II, is unlikely to have a major impact on the average duration of unemployment in the population as a whole. However, it will significantly reduce the level of long-term unemployment among older workers, and in particular of those aged above 55 years who effectively used the previously existing UB-entitlement periods of up to 32 months as a way to early retirement. The reduction of long UB-entitlement periods for older people should also reduce incentives to become unemployed in the first place, thereby also contributing to a lower level of unemployment among older workers. This latter effect which was not analysed in the current paper remains an important topic for future research. 
